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#12 0 0 3-0 9 5 1 1 6 1/ 

[§&W<Q%%f] 5 r >f 7 'f - 7 C M O S ftSIIK 

HMfcgll nft^MOS h7>v^?tpf^^;VMOS 

inft^M0Sf7>y^^^ MOS >7 W^^Olftf^*- Kfc. St 
pft^MOS h ? y p n p 7W'f-7 Yyy-J 

-7CM0S*Mo 

[»#£2] ±!2^/^^W, -tier- hTGW^-V i n, ±ffip 

3 ] JtfB nf + ^M0Sb7>^^ <Z>_b|B p ffl^-^SB-fc 
^^KgiRStLfcmijfciK I b n £ 
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-7CM0 s^mias&o 

[mim 5 1 JilBn * ^;VM0 S h 9 9 fc_tfiip T * *^M0 S 
•CCMO S WHr*k ttfi U ICMO SW^Offl*!:****** 1 

[0 0 0 1] 

CMOS*»liI*fcHU 4J»OM0 S h 9 > * fc * 
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[0 0 0 2] 

t£&;tt-&^ $mmm< &&ko*it, mk^-v*^^^ it^^v 

TiiE^fn^lcJ: 0*rb»^x.-r, m^fgi&2j£*£ <T*#&< ^ot^/: 

[0 0 0 3] 

7- b9>2>**fc£«Jft*-K-Cl&ffc$-£*, DTMOS (Dynamic Threshol 
d Voltage M0S) h 9 >^^*«it3fe$tfrv>* 0 DTMOS h7>y^^tii 

, MOS h7>yx^OnftW- bSH?-^OA^J*JE<^^Jniti> f*R£1"& 

X.tf, it^tf 1 ) o 

[0 0 0 4] 

imtwrttt i ] 

F. Assaderaghi et al., "A Dynamic Threshold Voltage M0SFET (DT 
MOS) for Very Low Voltage Operation," IEEE Electron Device Letters, vol. 
15, pp. 510-512, December 1994 
[0 0 0 5] 

mwtm®: vzit-rz mm] 

LfrLfttfb, DTMOSh7>^^m &T<D X ? *pg«***o7^ e BP 
*>, Vdd^O. 7V&±.tLtzWi&, • ^5 ? * Wfcfg&IW&W&JRfr 

famM&ffiti&tztb, Wlftib s &1$t%t)tizmx*%%:\<*o ttz, Vdd&O. 7V 
fcU^ 7^^^«^J^?I^tT Lf do MK, Vdd£0. 7 V £1T £ 1" & t 



ttliE# 2004-3031776 



<&m 2003-0951 16 



4/ 



■9 o 

[0 0 0 6] 
[0 0 0 7] 

nf^^MOS h 7 > 9 t p ft^^MO S h^>>^*£ 

Ml^^tt^y-bA^ST-V int. 
Knf^^MOS h7>yX^Mpf^^VMOS h5>^OKl/ 

inft^VMOSb7^^ s s MOS Y 7 > z? X 9 <DWlft* ~ K£> ^ 

p?-**;WMOS h 7 is ^ ? KPifei- & P n p 7T-f 7^M*-7 h^^v 
-7CMO S£OTIB&-C*&o 

, *3&93t±, *0*g»;&*iSffi^&:£»-e. S O I *m$kt L/iMO Sf7 ^ 
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[0 0 0 8] 

^#ffct-5)7t^ 7^M*-7CMO S^*0S&t?&£>&o 
[0 0 0 9] 

^^lc^$tt/i«5SLzlg I b n t 

I b p 5.^m» I b n <7>miM, ±ISr- h V i n^> 

Jil^ft^' «* * £ £ tt^7f-f7JWNM *°- 7CMOS 
[0 0 10] 

d d i:f tiTt^VT 7 p f t ^;VM0 S h7>^^^f>^^ 
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[0 0 11] 

tCMOSli-t^i: LT^ffiU lCM0Sl$-b^(7)^t:^i^f ^ 

- ^ cmo s ^*n]S&-e & %> & o 

[0 0 12] 

III i it, i o o x~mz tt^>. ;£#|^<^1U^^& 7f^7 ;wnM 

7 CMO S (Lateral Bipolar CMOS) -<>^-?®& (&T\ ["LBCMO 

sj tum.-f2>o ) ^soiffM^B&m^*^>o 

LBCMOS 1 001*. v V ^ Vgfcfc 1 o v 1 ; r^^SKTXhKte. R 

flS«> l J 3>Offi#>&<^4t:®l2 ^^^MOS h^v** 1 0 i: p 

f ^^;VMO S f7>vX^ 2 0 ^I^t'btvC^&o 

nfuMOS f7>y^^ 1 0 it, plt^hV- 1 t^<DM 

mMLW, 12, \2\t, v'; •x^frhWtl&Zfr&o pITO^- MRi^l 

p m^7^ h v— hint 1 1 o-h^u. BKisS'*; ^ yfrhtaz>¥- 

(RJlEJi) 1 7>6 s f^$tt^o 
[0 0 13] 

HK> a^^^bm2^)±^{i, pf^^MOS 2 0ri*l£&t 

<b*L&o pft^MOS>9'/^^2 0l^ n ft^VMOS>7>^^ 
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2 1 fc-€-*t£&tr pMV-^IS^2 2, pi KW ^it2 3 HK* n 

> ^~ MSi£2 1 <*>_bfcti\ >«&»JR2 5 £^LT^~ 6 

$*t& y-nt2 6 fcmJE£EPira-t-*£fcfc* 0 p 2 7#* 

[0 0 14] 

LBCMOSO^:^ y'J3>itK S«>&*lfcft§l 2 is X Xf v 
'j3»f)^SSOI (Silicon On Insulator) iS*fflv»4Ct^JU» 

[0 0 15] 

IS 1 7&><b IK 9 00 x. tf , nft^MO S b7>^^ 1 0 t±, — 

nft^MOS f7>vX^ 1 0(i. MOS h 9 > * 
) "Ci&f^i-^o CL*U±, p f * A'MO S > 5 V y ^ ^ 2 0 »:o v»t 4 B#-C* 
[0 0 16] 

-9 • CMOS-T (LBCMOS) <^*NffilI]j&III"e&&o L B CM 

OS 2 0 0T?ti> .nft^MOS h7>^^ 2 1 0 tpft^VMOS b-9 
>v**2 2 0^. CMOS^f^-^fjlfci^i^^^^'' fiP^> 

i n> ffi^ifVo u t K^£*LTV*& 0 pft^VMOSh7>y^ 
* 2 2 0OV-^lffiiRVd di:, nft^^MOS 2 1 0OV 

LBCMO S 2 0 0(i> 2o«®gI b n 2 3 0. I b p 2 4 0 

tfo ltilbn 2 3 0li, p ft^^MO S h 9 > *JX * 2 2 0 <D nlt^ 
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■ 

Kg^SfrLfc-*:/;* biftT (Sub) kz&SiZtL 
> h^l'M^mxfSL^^-ro — I b p 2 4 0 t± 

nf t^MO S Yy"sV7*9 1 OOpIt^ h V— ^ 

«**iftt^ h V- UK- (Sub) III C < -9-7*^ 

[0 0 17] 

i3(±, LBCMOS 2 0 0^tftL, fl|Et^npn7fO)V-^*- 

2 1 0^^leJiS&|gK*£&o nftWBMOS*ft 
tfc. EI4I±, 4JS : f<0pf J f^^M0S 2 2 O^^ffiilK 

[0 0 18] 

0 3. ^fcEfe***?^ MOS>?>^^ 2 1 0. 2 2 0OV-^ 
[0 0 19] 

H5(i> LBCMOS 2 0 OOWT-5 hE|-e*&o 
LBCMOS 2 0 0^33V*T, ^-**/HBti, AftM^-^> 
A'Oflfc/hffi *. Wn= 6 A fc p f- * * >I/Oft/MB I Wp = 1 2 A -c£>&o #!)x.l£> 
A = 0. 175^mttSi:>f/M» Wn=l. 0 5^m>Wp = 2. 1 

[0 0 2 0] 

BI6tt, LBCMOS ^1^- K-Ci^^-t^t^^ i nfctt 

-r^A^mJEi:, m»I bp, lb n^^W$tLSiI«t^l.o 
E! 6 KtjtT * ? 21% A73^V i n^OA^mEE^ fil^* (Gnd 

mm (vdd) ^^7f>m D c£*»±**») 
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/f 7 f> y-f&Wi'B-KVfrWlffl Lt> I b p ^ flbkfcSyta* Iraaxt 

^^M^ll^'^^^-^^t LTsTr^ tic J; K) % npn7TO;V" 

[0 0 2 1] 

pnp7^7^-^^7- h7>^?<7)nlt^fV-b 
5 0 p s) K<Dfrf5\MLX, ******* 3 Ima x^SWt^^^t 

^-.xmsitt LTStto -r*U::£*K pn P 7f ■ b9>v> 

[0 0 2 2] 
[0 0 2 3] 

tBiE# 2004-3031776 



Sfcm 2003-095116 



10/ 



, frfrzffimmDvmn*. mmvtf&Ht&^m&z tizzy, lbcmos^ 

[0 0 2 4] 

IB*, -ettWl 5 0 p sfcltv^^ £*Ui. t/Mfe«1^7>y^^l5: 

tz, ibptib n<D$.*>±.*)mm (^AL%T*)mm) *. opst 

*Ui. WLBCMOS3 0 0C^TiR»t3b4o 
[0 0 2 5] 

m 7 (i. 3 0 0 N aMUk^HR^^** ^ x v ;v • # 

-7 - CMOS (LB CMOS) ^ * [IIS&0^'fil5II]i&[a^&&o 

LBCMOS 3 0 0(±> LBCMOS 2 0 0 ^»^ nf^^VMOSh7 
>y'X? 3 1 0 pft^^VMOS >7>^^ 3 2 0#\ CMOS#i6fcfc& 
J:-9lC«a$*LTV^ 0 2Wm*>WSmw±, LBCMOS 2 0 0 tli^>)> 
fflz.iZX = 0. 175//ratlt, Wp = 12A = 2. l^m^T^pf 
**/WMOS >7>v^^ 3 30fc>Wn = 6A = l. 0 5 /£ mW^^^ > n 
f t^MOS f7>yX^ 3 4 0>6 s fflv^tt^o 
[0 0 2 6] 

MOS b7>yX^ 3 3 0<D KW VflB-fciU nft^JVMOS b^Vv** 

3 4 O^KVr/igm pf^^MOS >9>v** 3 2 OOnlW > 

G n d IC-ett-e^^g^tL^o 
[0 0 2 7] 

il»fr&W&"C> MOS h7>^^ 3 3 0<^r- HEVp fc> MOS h 9 V 
^^ 3 4 0 (7) -7"- h mJE V n *iWI9-t * i fcti^ 4 * @K*«^i- 
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H8ti. WLBCMOS 3 0 0<7>W Ttf YX-$>2> 0 
[0 0 2 8] 

E19(i, LBCM0S3 0 0 £ KT?«lf^$***^0^ A£jv§T-V i 

H9^i-«t9t-> £1% TJtJSS^V i n--<7)A^J«J±^\ (G n d 

^e>iSV^;V' (Vdd) ic^-r^^y^i-^o K^vf-^y (£-£±^1) 
) I'-J^^B^i* 1 5 0 p s-Cab&o frfr&XJjWZOXJ y^yjnzmMLx 

, MOS f7>y^^ 3 3 0<oy- MffiVp**, (V d d) frhfcV 

(Grid) K&flsU -5c^fW (Tl) M7§#^tfc7cO^V^;v (Vdd 

£5£<zv*;v;*mii£^ MO S h ^>v*? 3 3 0 <D K W vsa^f-icaEtt^o frfr 

Z/ifrAmMtf^ nft^MOS h7V^^3 1 0 Kft&ir 2> n p n7f-f 
— M 0 S h 7 > ^ 3 4 0 O ME V n Jit P ^ ^ ? ti, f7 
[0 0 2 9] 

^ic, ^ W?-*EJS§OA;tjmJEV i n^, (Vdd) ^<bjg:V^;V 

(Gnd) y*->y"t&m4r* 7f>7*t:|^fflLi:> MOSh^>v 

3 4 O^- hMJEV n^, (G n d) tf^itlV^l' (V d d) ItZ 

mtv, — s©$h dh) ^M^-t^x^i'^ (Gnd) km^^k 

frxmMibK M0Sh7>y^^ 3 4 0 <D KW yffi^KWLIn&o frfr&sifrX 
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nft^MO S h7>v^^ 3 2 0<Dft&-f h p n p 77^ • 

p^*;VMOS h7>^^ 3 2 0^^f v F^M^Im&lrho 
— MOS b7>y*X^ 3 3 0 hfcEEV p tt£5W*/Wc*6«F$*u h 

[0 0 3 0] 
[0 0 3 1] 

iOi-?^ LB CMOS 3 0 OTii, LBCMOS 2 0 0 t^:, 4 >^ 

^*m**^j^3ni*. mm 0>m&*#±® & z lb cmos^o 

Sfrffc & J- * ^ 3r - 4r l&Mtr § & o 
[0 0 3 2] 



@10li, Jfc«£0O-e*»K ^ffr&*4 0 Ot^ti^tlWDTCMOS ( 
Dynamic Threshold Voltage CMOS) A 9 W&V>%mW&W?*>Z> <> ttz, 

EI11. 1 2(±> DTCMOS 4 0 0 K&t fih nft^MO S f7>v^^ 

(&T\ TDTMOSJ fc*JSo ) 4 1Gtpft^;VDTMOS4 2 0 t^ 

[0 0 3 3] 

DTCMOS 4 0 0M\ nft^DTMOS4 1 0 tpft^VDTMOS 
4 2 075 s , CMOS«jti:** J:d^*SS$^^*o DTMOS 4 10,42 
K KW -?-tL-etL, XtS^V i tiWjSFf-V o u t fc«M& 

£*LTV»& 0 pft^;VDTMOS 4 2 00V-^IJ±IVddi:, n 

ft^DTMOS4 1 0OV^«»IGndC, -e*L-e*Lg$S£*LTV*£ 



[JfclfcW] 
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DTCMOS 4 0 0Tii, 2 o<7)D TMO S 4 1 0 > 4 2 0WWf 
[0 0 3 41 

MOS 4 1 0 Ko^TM^&o nf-t^^DTMOS4 10tii, y-Yifcf- 
?<D-<-7. • x5 y ^»^tc«l^«ffi«:flJini-&ifc^*^"t*o Clonic 
y^^i:^^ tt , i *l £ m^if b tz jz § 4 a V ? * - 
V d d & tf ;l/ W VWOUT 

4 i o ^ < r ^ t > v- h (bp*>^-*t?*>&^ s^y 

»^*t^>o Z<Otz£>, DTCMOS 4 0 0<DX4 y ^V^7&*jg£ fcv>561£#t1B 
[0 0 3 5] 

El 1 0 i:^?^DTCMO S 4 0 OOiJl^(:ov>t^^o 
DTCMOS 4 0 0t(i, Wp/Wn=2t^^o i^tit 0. 3 5^m(0 
CMOST/U-fc^UC^i^ v^^\J-^0^-Y^;Vft(iL n = Lp = 0. 35/im 
tU ^ * * ;HB »±W n = 1 . 0 5 yum (*/Jvf- * * >M6) > Wp = 2. l^m 

^ ]^vT o 

[0 0 3 6] 

m 1 3 t±, DTCMO S 4 0 0 fctfrf^-tfr^^. A^JSTV i n^<b<7)A 
[0 0 3 7] 
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fl,nft^^DTMO S 4 1 0 0®jfp£I]S&v 5 V- v a >T-fi£E1~&o £ 
Ctfi, 0. 3 5^m©CMOS-/n^t:^^ BSIM3v3We, 

[0 0 3 8] 

Vt 0 (n) = 0. 1 7 8 V 

K i = 0 . 47V1/2 

K 2 =- 0 . 0 5 7 

<f> s = 0. 8 2V 

^ 0 = 5 5 0 cmVV/S e c 

t 0X= 7 nm 
n p \^y 9 J7s9 '. 

h FE= 1 00 
I S =2X10 _15 A 

A r e a = 1 
[0 0 3 9] 

S. Verdonkt-Vandebroek et al.<?) "High-gain lateral bipolar action in a 
M0SFET structure," (IEEE Trans. Electron Devices, vol. ED-38, pp. 2487- 
2496, Nov. 1991) KJ:*Uf. Vdd^O. 6 VJTFO*&£\ DTMOSOWsil 
jfipi^hFE^W^^* 1 0 0 0 £j&x.&o Vdd* s 0. 7 VJ^±Of^i:, 

[0 0 4 0] 

@14t^ b5>^^OSWn=l. 0 5/rmt*)Snft^^DTMOS 
4 1 O^tT, Vg s£0 VfrhO. 7 VK^ffcS «»Sl I d s 

mJEV d s OHit^^o 
HI 4 Vg s ( = Vb e : • « vtMS.) 
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[0 0 4 1] 

pf^^-^DTMO S 4 2 OOHj'flE£0l&v^^-V3 >Tiii^1~&o 
0g&v^l/-v3 l^ilt-> 0. 3 5 / /mOCMOS7'n-txt:io'i, 
BSIM3 v3Wt\ J^Ttf)^^^^ — * iffiotffofco 
[0 0 4 2] 

pf + ^MOS : 

V T0 (p) =-0. 2 3 8V 
K i = 0. 4 5V I/ 2 
K 2 =-0 . 0 3 
<f> S = 0. 7 9V 
^ 0 = 2 2 0 cm 2 /V/S e c 
t OX= 7 nm 
p n p 9 h 9 > * I 

h FE= 1 0 0 
IS=2X10 _15 A 

A r e a = 2 
[0 0 4 3] 

Ull 5 it, pf t^^DTMO S 4 2 0 l:^Lt, I V g s 1*0 VfrhO. 
7Vi"PSft$^«^^ I I d s I tlE I Vd s I fcWH^"e*4. 
H15*^WJ:?^ IVgsl (=lVbel)#0. 7VHl«tSfc 

[0 0 4 4] 

%LK, Ji&ODTMO S 4 1 0> 4 2 0 ^-^tfDTCMO S 4 0 0«v^ 
IH16 (a) (b) tftitVd dt^fjb^^^O, DTCMO 



mtE# 2004-3031776 



#M 2003-0951 16 



16/ 



mi 6 (a) (b) ii?, mm, mwts^, vadc^K^LTv^ 

[0 0 4 5] 

Ell 7 (a) (b) 1^ C < I ^ V d d t *^^^^i^^> DT 

a£>, Vdd>0. 7 VCIii*^-A^S <i#iir3"&o 

^HK»J& , */hfcfc£tf>ti\ Ell 7 (b) OJ&K*?^**^ (0. 6, 0) — 
(0. 6 5, 2 5) — (0. 7, 50) — (0. 7, 75) — (0. 7, 100 

f f ^ 2 5 Wi^ Vdd^O. 6 5 VT?&3^Offit±l5l*0 fcJLfc** 
o V d d ^ 0 . 7 V K£v>T, 51M^O» ? iix.^^ 0 . 7 V&WtiQ<r>i& 
ff)t^o CltUi, Vdd=0. 7 VTil^ft^-^MM^mMt^Kif x- 

1". 

[0 0 4 6] 

018l±. nfl-TWVLBMOS (Wn=l. 0 5 // m) H*3V^T. Vbe = 
0. 7V^@^LT, V g s t:^?^:^, till d s hlSV d s to 
KUfc-Cfc&o EI 1.9 (is Vbe = 0. 7V, Vds = l. OVfcfflSfebfc 

m&<7>. wfci d s hmEv g s h<7)gg#T^^o mi s, 19 k&^t, sha 

[0 0 4 7] 

tfz, IH2 0(±. pft^;HBMOS (Wp = 2. 1 fx m) tCiSV^Ts IV 
be 1=0. 7VK@5cLT, I V g s I II I I d s I 

tmEE I V d s I ^HitiS, 02 1 14, I Vb e I = 0. 7 V. I 

Vd s 1=1. OVicSSL^^ MM I Ids I tWS. I Vg s I fc(7)B3 
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[0 0 4 8] 

$lK, i^Onf-t^^LBMOStpf t^;VLBMOSt«:CMOS^ 
y _ ^ K Sic L£LBCMOS£, 2 MlS^m^ * ffl ^ T *i 

[0 0 4 9] 

H]j&v$ V^js^Tfi, DTCMO S "C{£±BI"Cabo V d d=0 

7 WWi'kfc, :C1=0. 5534pF (= 100X5. 5 3 4 f 

F I ZomS- 5 3 4 f F l±m.'h^&<7)4> * M&^r- vm-mfe) KttL 

o o p s -e&& t t^m^^^^^^^ t/co 

TCMO S tSt&Ltz, LB CMO S^f ^ HH^Ottfg^Mi"^ll]l^>' ^ ^> 

0 i: Lfc Q 

[0 0 5 0] 

^1^ ^&0&&v^ ><^)^^^i-o ^i"ei±> ii#<7?CMO 

S, JiffiJtWJ-em^ L/c DT CMOS, W^M^LBCMOSt:o 

^-c, m^m^j. ^.^^^^-aBm^ov^Tjt^c^ 

^ffoTto CMOS/LBCMOS, DTCMOS/LBCMOSli, 

v a VjB*0 Jfc«5S i l* l*I L i: 1" & 0 
[0 0 5 1] 
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[mi] 

Vdd=0.7V, CM)5534pF. lmax=75//A i Th= 1000s 





CMOS 


DTCMOS 


LBCMOS 


CMOS/UBCMOS 


DTCMOS/LBCMOS 




4313.600 


169550 


67D93 


64.30 


253 




7.018 


500.374 


8278 


0.85 


60.45 


x*;u^— (fj) 


30274 


84.838 


0.555 


54.55 


15Z86 






14.384 


OD37 


352952 


38a76 



[0 0 5 2] 

m i i-7Fi~<fc 9 ih$km~frfrz>m>$L*:- Yxmw-t& lbcmos^^ 

lf<7)CMOS t<7)S£$tX^ ffimW.M*l 8%iix.&o LfrLfttf 
;v^--e(± 1/5 5 icft&o 

N x^;^(il/l 5 3t^ 0 ±^±^:> DTCMOS'f >^-?HJj& 
ti, Vdd>0. 7 V-ellltiMI^^U Vdd = 0. 7VT^M®mtl^§ 

JiJLtcT) i H x LBCMO S-f W^-^mJ&te. S^g^M ws— ^ igj&o* 
[0 0 5 3] 

®22 (a) (b) fi> ^##*C 1 £ Oifrfc 1 0 0 itfft^t^t^, 
M®, 25.^ N /i»m*<^^bT^^> 0 HI2 3 (a) (b) (i> f iC 1 

4bTr£>& 0 /ft&O&ttWu ^1 <7>J#-8-£|sid-e&&o 

^tt<b<7)->^^-l/— >a CMOSI««t:^§<> DTC 

MO ST itfflmniJ ^ § ^ £ t Wt> & o 
[0 0 5 4] 

DTCMO >A-*EIg&-e{±> V d d *±M<F>0. 7V^®x.Tl. 0V 

tx±if&t, 4 y^-tmrntm^mifet-teho l^l&^> lbcmo 
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